A study of the range use and food habits of the Rocky Mountain mule deer (Odocoileus h. hemionus) was carried out in 1955 and 1956 on. a 6.5 square mile study area on the Bridger Mountains, Montana. A description of the area's general vegetative types is given. Observations of deer provided information on intraseasonal end interseasonal differences in use of the vegetative types. Food habits were determined by rumen analysis, direct observations of feeding deer, and examination of specific areas for evidence of plant use by deer. Deer damage to alfalfa haystacks and the occurence of deer in alfalfa fields was noted. Characteristics of the haystacks arid fields which seemingly affected the degree of use are discussed. Recent hunting seasons and their apparent results are presented and discussed. Recommendations for future seasons are included.
INTRODUCTION
A pronounced increase in Rocky Mountain mule deer (Odocoileus H t hemionus) numbers has occurred in recent years in the Bridger Mountains, Gallatin County, Montana. Residents report that as late as 1948 deer were quite scarce.and were not frequently seen. Today deer are commonly seen and a high population is evidenced by over-used browse plants as well as by damage to agricultural products. Predator control, buck only seasons (until 1952) , and a scarcity of hunters, due to the precipitous ness of the terrain, have undoubtedly been contributing factors to this increase-.
Except for casual observations, no attempt had been made to secure basic ecological information necessary for proper management of this herd. Specific information on food habits and. range use was lacking not only for this area but for much of the state. To help clarify the intri cate problems associated with the management of this game animal, a study was carried out on a full time basis during the summer and winter months, and periodically in the fall and spring from June 16, 1955 , to May 7, 1956 . Food habits, range use and agricultural relationships were empha sized. Although the study was conducted primarily to aid in the future management of the mule deer in the Bridger Mountains, it was felt that the results would have definite application to the management of this animal in similar situations throughout the state.
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Dr. Don C. Quimby for technical supervision and guidance in the writing of the manuscript; Joseph Townsend, District Game Biologist, for direc tion and assistance in the field; Drs. J. C. Wright and W. E. Booth for part of the range involved in the food habits study was restricted to 6.5 square miles on the western slope (Fig. I ). This area was vegetatively typical of that slope with the foothills area devoted to agriculture.
Vegetative Types
Four distinct vegetative types were recognized on the study area.
Mountain Meadow
This type occurred at the base of the steep peaks ( feet on the northern exposures (Fig. 3 ).
Sagebrush-bitterbrush
This type occurs on the steep mountain base from approximately 6,400
to 5,600 feet ( • Balsam-Root (BaIsamorrhiza saqittata) and field chickweed (Cerastium arvense) appear to be the most common forbs.
Bunch Grass Prairie
This type is located on the alluvial fan at the base of the mountain (below 5,600 feet) and is used extensively for agricultural purposes (Fig. 3/) . The untilled portion is grazed. Here the principle grasses are Idaho fescue, bluebunch wheatgrass and needle-and-thread (Stipa comata). Balsam-Root, yarrow (Achillea lanulosa) and arnica (Arnica sPP*.) are abundant forbs. Some big sagebrush also occurs on this type. -
In the more moist situations other woody plants occur, the most common I species being black poplar (Populus.trichocaroa) and black hawthorn (Crataegus douqlasii). That portion which is tilled is devoted primarily to growing wheat, or alfalfa and smooth brome (Bromus inerinis,) hay.
USE OF VEGETATIVE TYPES
Deer use of vegetative types was determined by morning and evening observations with a 7 x 35 binocular and a .20 power spotting scope.
Approximately 3,500 observations of deer were recorded during the study.
Observations were made on the bunch grass prairie and sagebrush bitterbrush types' throughout the study and from July 15 to September '12 on the mountain meadow type. One aerial flight over the entire study area was made on November 25. were observed on southern exposures. These slopes seldom remained snow covered for periods exceeding one or two days, end provided the principle wintering areas for the herd (Fig. 4) . The slopes not receiving the direct rays of the sun remained snow covered throughout the winter. Use observations is believed to be due to the earlier and later time of day at which observations could be carried out.
The bunch grass prairie was moderately used from June 16 to October 31 (an average of 3.9 deer per observation for 90 observations). From
August to October most of these deer were in close proximity to Cotton wood Creek or Bill Smith Creek, the two main creeks in the area. From
December through March 19 this type was continually covered by one to two feet of snow, and few deer were seen (0.6 deer per observation for 75 observations). Deer at haystacks were not considered in these counts.
By March 20 much of this area was clear of snow and on that date 18 deer were seen feeding on this type. From that date until the conclusion of the study (May 7) there was an increase in use, indicated by an average
In the montane forest, trees restricted vision so few observations were carried out here. The absence of deer from other areas during most days makes it apparent this area was used for shelter and rest. The lower portion was used as escape cover for the deer on the sagebrushbitterbrush type and the upper portion was visited by the deer using the mountain meadows. No tracks or deer were seen in the upper half of this type ,on. the November 25 flight, but deer and tracks were present on the :
Deer used the mountain meadows extensively in the summer. ,-This is indicated by an average of 11.1 deer seen per observation in the 23 observations made here. The only other observation on this type was the November 25 flight, when no deer or tracks were seen on this area.
FOOD HABITS
The techniques used to determine food habits were similar to those used by Saunders (1955) and Cole (1956 (Martin, et aT., 1946) . This involves a determination of the percent of the total iden tifiable material in.each rumen sample that the item in question consti tuted. The percentages for all stomachs for any period are then averaged (Table I) .
Summer (June, July, August, to mid-September)
Six rumen samples were included in this season (I June, 2 July, 2
August and I early September). Three were from deer collected on the mountain meadow, one was from a deer on an alfalfa field and two were from deer on the sagebrush-bitterbrush type. One of the latter was seen to feed earlier on the bunch grass prairie. Forbs (19 items) constituted April, I May). Three samples were from deer feeding on the sagebrush bitterbrush type, the other from a deer on the bunch grass prairie.
Forbs-(14 species) constituted 40.2% by volume and 35.0% by weight.
Balsam-Root (10.2% by volume and 9.6% by weight) and alfalfa (11.8% by volume and 12.3% by weight) were again the major forbs. Western springbeauty and sagebrush buttercup were other important forbs. Grass was '■ . equal to forbs in importance, constituting 37.1% by volume and 37.6% by weight. Browse was of lesser importance, composing 23.3% by volume and 27.8% by weight. Sagebrush and juniper were important browse species and.formed respectively 16.1% by volume, 18.0% by weight and 5.1% by volume, 7.6% by weight. Bitterbrush was 1.6% by volume and 1.6% by weight. In the May 6 sample sagebrush dropped to 1.2% by volume and 1.3% by weight, the lowest since the October 16 sample. In the two samples obtained after April 4, juniper and bitterbrush were absent, or present only as a trace. . Alfalfa was present in only one sample (May 6) and composed 47.1% by volume and 49.1% by weight in this sample. The deer from which this sample was obtained was feeding on.the sagebrush bitterbrush type within 500 yards of an alfalfa field. The alfalfa appeared to be new growth.
Yearlong Trends and Discussion
The food habits data indicate certain trends in the diet of the -n deer on the study area. During the summer forbs were most important.
Browse was of less importance and grass was little utilized. In the fall, browse became the important group and the percentage of forbs was These seasonal trends are similar to those found by Smith (1952) in Utah. Studies by the Interstate Deer Herd Committee (1951) and Lassen et al,. (1952) have also indicated a decided decline in bitterbrush consumption from fall to winter, accompanied by increased use of big sagebrush. These authors suggest that this subrogation may be in part due to a decrease in palatibility or nutritional value of bitter brush. Bissell et aJL,. (1955) tested digestibility of bitterbrush and big sagebrush. They concluded that in periods of greatest use (November and December in their study) bitterbrush digestibility appeared to be slightly lower than in March. They further found bitterbrush would maintain deer for several weeks with only a slight loss of weight and that it appeared to be an extremely palatable food. Big sagebrush proved to be extremely unpalatable. Smith and Hubbard (1954) , testing pa!stability of species in December and March, rated bitterbrush as pre ferred over big sagebrush. It would seem from these works that the de cline in bitterbrush consumption might be best attributed to decreased availability of this browse. In the California studies where this de creased' consumption of bitterbrush was noted the use of this plant appears to have been excessive. Such was the case on this study area, where hedging and death of plants is apparent (Fig. 5) . On May 7, 43 bitterbrush twigs, which had been marked at the base of the new growth on November 25,were re-measured. The late date for initial marking was chosen to preclude any livestock use. These marked twigs indicated con sumption of 61% of the new growth. It is estimated that about 40% of the twig growth should remain on bitterbrush plants each season to main tain plant vigor and to insure adequate seed production (Hormay 1943 ).
Twenty-four marked twigs were not.re-located, and it is felt most of these received 80-90% use, resulting in the loss of markers. The area Damage to haystacks was studied by observations of deer usage, examination of stacks used, and rancher interviews. Eight stacks of unbaled alfalfa hay were kept under surveillance on the study area through the fall and winter, or until they were removed. The haystacks were 400 to 1,300 yards from the foot of. the mountain (Fig I) .
•
The first usage of.haystacks was evidenced by tracks in the snow at stack I on November 7. Damage to the stack was moderate. The exact date at which this damage began was not determined.. The owner moved this stack soon afterward. On December 3 extensive damage to stacks 2, -24-3 .and 4 was noted. According to the owner, damage had been severe for the past two weeks. Deer damage to stack 4 on the night of December 3-4 can be seen in Figure 6 . This stack was removed December 5. Stack 2 and 3 were moved to a location near a ranch (stack 5) soon after this date. Here damage was moderate but virtually ceased after December 20
(discussed later).
The other three stacks on the study area (6, 7 and 8) were all "paneled". These panels are rectangular wooden structures eight feet high and eight feet wide with six-inch horizontal boards placed six inches apart (Fig. 7) . The panels were placed against the haystack, surrounding it, and were wired together. Deer were able to pull small amounts of hay through openings between the horizontal boards but only minor damage was noted.
Three unpaneled stacks of baled alfalfa hay 6.5 miles north of the study area were visited by the author on December 18, and periodically thereafter. Stack 9 was 300 yards from the mountain and 75 yards west of a farm house,, while 10 was 200 yards west of the mountain and 80 yards south of 9.. Stack 11 was 700 yard^ west of the mountain.
On December 18, twelve deer were seen on stack 9; on January 27, fifty; and on February 22, a minimum of 36. All observations were made at night (Fig. 8) .. Twenty-nine deer were observed at stack 11 on January 27. This number remained quite constant through the winter according to the rancher. On February 22 no deer were seen at this hay stack. On March 23, no deer were observed at any of the haystacks. The rancher reported the deer had stopped coming to the stacks about March The distance the haystack was from the mountain apparently had some effect on the time depredation began. As the fall progressed the deer utilized stacks further from the mountain. This may have been due to the removal of stacks closer to the mountain base. The deer trav eled to the furthest stack in early December, but this stack was not in ' place until.that time.
The.degree of damage to. any one stack over the winter was diffi cult to determine as the stacks varied widely in amounts of hay con tained and length of time available for depredation. The three paneled stacks suffered the least damage. The stack that was located the great est distance from the mountain, received slightly more damage. The short time the remainder of the stacks on the study area were available made it virtually impossible to rate their year-long damage. Certain un paneled stacks available all winter suffered the greatest damage.
Deer ate mainly the leaves and small stems of alfalfa. By defecat ing and urinating on the hay, making it unpalatable to livestock, the deer spoiled much more hay than was eaten. Four tons of spoiled hay were removed from haystack 11 in mid-February. Perpendicular sides, which prevent deer from climbing to the top of a haystack, curtail spoilage. Such sides are more easily constructed with baled hay than with unbaled hay. . Baled haystacks did not escape deer damage, however.
It is known that ,alfalfa hay will be eaten by deer when their natural diet is not adequate. Deer depredation on haystacks is be November 8-15, 1952; November 1-3, 1953; October. 31-November 15, 1954) .
The 1955 season was either sex. Two either sex post-season hunts have been held, January 9-31, 1954 , and December 20, 1955 to January 15, 1956 . During the latter season, 200 second deer permits were issued and deer tags on regular licenses could also be used. 2. Four vegetative types; mountain meadow, montane forest, sagebrush-bitterbrush and bunch grass prairie were recognized and described.
3. Use of the vegetative types throughout the study period was determined by observations. Intraseasonal end interseasonal differences in use 'of vegetative types were indicated. In early summer moderate use of the bunch grass prairie and sagebrush-bitterbrush type was noted. In late summer and early fall there was a decrease in use of these two types and extensive use of mountain meadows. In late fall ind continu ing throughout the'winter large numbers of deer were observed on the sagebrush-bitterbrtish type and minimal usage of the bunch grass prairie was suggested. In the spring the sagebrush-bitterbrush type continued to receive considerable use and maximum use of the bunch grass prairie occurred. Few observations were carried out on the montane forest, but it was apparent it was extensively used by deer for shelter.
4. Food habits were determined by rumen analysis, direct obser vations of feeding deer, and examination of specific areas for evidence of plant use by deer. During the summer forbs made up 11.0% by volume, browse 20.6% and grass 2.9% of the six rumen samples. Observations substantiated the relative importance of these groups. The data from the fall indicate a reversal in importance of browse (75.7%) and forbs .
(24.4%)." Grass remained a minor group (2.7%). Bitterbrush was the most abundant item in the fall, forming 40.7% of the six rumen samples.
During the winter the relative positions of the groups were retained, with browse forming 66.9% and forbs 19.3% pf the eleven rumen samples.
Grass remained the least utilized group but increased to 13.9% of the 
